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Internal Brix distribution and its influencing factors of small watermelon

ZHU Qian-Qian, GUAN lJie-Hao, LI Kuang-Kai, RAO Xiu-Qin”

(Key Laboratory of Equipment and Informatization in Environment Controlled Agriculture of the Ministry of Agriculture,
College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: Objective To investigate the internal Brix distribution and its influencing factors of small wa-
termelon, so as to develop a rapid, effective and accurate prediction model between the sugar content of small
watermelon and Vis/NIR diffuse transmittance spectral characteristics. Methods The watermelon was cut into
five equal pieces from two directions (one was along the watermelon patterns, the other was perpendicular to
the patterns) and 13 detective points were set in each piece. The Brix distribution was detected and analyzed.
Results The results showed that the Brix distribution was mainly along the watermelon patterns, which the
sugar content of the edge sides was low while the middle was high. Furthermore, the Brix value of the third and
fourth pieces and the total Brix value had a high linearity, with R* of 0.963 and 0.968 respectively. The sugar
content of each point along the patterns was fluctuating around the total Brix value. The Outer regions of wa-
termelon showed a high linear correlation with total Brix value. In addition, the R* of linear model between
Brix value of half watermelon and total one is 0.934. Conclusion The internal Brix distribution of small wa-
termelon follows a certain rules. The middle and the outer regions of the watermelon are of high linear correla-
tions to total Brix value. The Brix value of half watermelon is valuable to represent the total Brix value.
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Fig. 1 Schematic of sampling method on the Brix value of watermelon
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Table 1 Repeated two-factor analysis of variance of different pieces and different points(along the patterns)

SS df MS F P-value F-crit
198.01 4 49.50 56.66 2.1E-40 2.39
393.96 12 32.83 37.58 7.74E-65 1.77

12.612 48 0.26 0.30 0.999999 1.38
511.11 585 0.87
1115.69 649
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Table 1 Repeated two-factor analysis of variance of different pieces and different points(perpendicular to the patterns)

SS df MS F P-value F-crit
115.09 4 28.77 66.36 2.73E-46 2.39
604.92 12 50.41 116.27 4.1E-146 1.77

20.41 48 0.43 0.98 0.512355 1.38
253.63 585 0.43355
994.05 649
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Fig. 2 Brix distribution of the same sample with different

pieces
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Table 3 R-squares between the Brix value of different

pieces and total Brix value

SRR (° Bx)

0.864 0.588
0.845 0.467
0.963 0.467
0.968 0.468
0.524 0.270
0.959 0.557
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Fig. 3 Relationship between the Brix mean value of the

middle and the total Brix value
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Fig. 4 Brix distribution of the same sample with different R

points at one piece
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Table 4 R-squares between the Brix value of different points and total Brix value

1 0.720 0.742 0.741
2 0.739 0.806 0.759
3 0.650 0.864 0.699
4 0.917 0.865 0.939
5 0.301 0.435 0.613
6 0.703 0.880 0.738
7 0.668 0.762 0.640
8 0.649 0.703 0.664
9 0.678 0.373 0.670
10 0.487 0.425 0.642
11 0.371 0.153 0.417
12 0.460 0.350 0.540

13 0.316 0.311 0.416
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Fig. 5 The correlation between the Brix value of the top half 8
watermelon and total Brix value (along the pattern) Fig. 8 The correlation between the Brix value of bottom half
watermelon and total Brix value (perpendicular to the pattern)
10.0
9.6

Y=0.619X+3.6833

Z
o
2.
P R =0.631
= g3 &
=
-\_.:g
84 r
8.0 . \ : :
8.0 8.5 9.0 9.5 10.0

6

I — A PR (° Bx)

Fig. 6 The correlation between the Brix value of the top half
watermelon and total Brix value (perpendicular to the pattern)
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Fig.7 The correlation between the Brix value of bottom half
watermelon and total Brix value (along the pattern)
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